INTRODUCTION
Endoscopic procedures are commonly performed because they afford an exact diagnosis and guidance regarding proper therapeutic intervention. However, they often give rise to anxiety and stress in patients. 1 Diagnostic gastroscopy and colonoscopy are strongly associated with increases in anxiety. 2 Maguire et al. 3 reported the following reasons for increases in anxiety in patients before endoscopy: (1) fear of procedure-related pain, (2) fear of disease which may be diagnosed, (3) fear of the procedure itself because of insufficient sedation and information, and (4) fear of doctors and other people watching the operation. Many approaches have been tried to lessen patients' anxiety during gastro- Fig. 1 . Flow chart of the study design. Enrolled patients were measured Spielberger's State-Trait Anxiety Inventory (STAI; state, trait) at reservation day for endoscopy, procedure day and follow up day. Only intervention group patients were provided written educational materials after endoscopic biopsy. OPD, out-patient department.
scopy or colonoscopy, including therapeutic conversation and touch, aromatherapy and music. 4, 5 In our experience, patients who underwent biopsy during their gastroscopy or colonoscopy felt more anxiety until they knew the exact diagnosis than patients who did not have a biopsy during the diagnostic procedure. Educating patients about gastroscopy or colonoscopy in advance of the procedure, with written educational material or oral explanation, reduces patients' anxiety. 6 However, there is a lack of research about the effects on patients' anxiety of providing written educational material after biopsy during gastroscopy or colonoscopy.
There are several methods for evaluating the anxiety of patients who undergo endoscopic procedure, including the Spielberger's State-Trait Anxiety Inventory (STAI), Hospital
Anxiety and Depression Scale, and the Visual Analog Scale. 7 In this study, we used the Korean version of STAI 8 to examine the effects of providing written educational material on the anxiety level of patients who underwent biopsy during gastroscopy or colonoscopy.
SUBJECTS AND METHODS

Subjects
We conducted a randomized controlled trial to evaluate the effects of written educational materials on patients'
anxiety. This study included patients who were scheduled for elective gastroscopy or colonoscopy at Gangnam Severance 
Randomization and study design
A single study physician performed the randomization process, using a computer-generated randomization 
RESULTS
Demographic and other characteristics of patients
There were no significant differences among the three groups in terms of age, sex, socio-demographic variables, comorbid conditions, and previous experience of endoscopy (Table 1 ).
Anxiety levels
Comparisons of STAI-state and STAI-trait scores at baseline, pre-procedure, and post-procedure are shown in Table   2 . There were no significant differences in mean STAI-state and STAI-trait scores among the three groups. However, the mean STAI-state score after the procedure decreased modestly compared with baseline and pre-procedure in the biopsy only group and intervention group. Defining a high anxiety STAI score as ≥45, 10 the proportion of patients with high state anxiety STAI scores after the procedure was less than that at baseline and pre-procedure (Table 3 ). In addition, we analyzed the difference in STAI anxiety scores (STAI-state and STAI-trait) between pre-and post-procedure among the three groups ( Table 4 ). The mean STAI-state scores decreased significantly in the group that had biopsies and received written educational material (Fig. 2) .
DISCUSSION
Anxiety levels are significantly higher in patients prior to gastroscopy and colonoscopy compared to baseline anxiety level. [12] [13] [14] The anxiety of patients who were given written education material before gastroscopy was lower than that of patients not so provided. 15 In our study, we focused on the relation between anxiety and the written educational material for patients who underwent biopsies during gastroscopy and/or colonoscopy. We showed for the first time that written educational material could lessen the anxiety of patients who received biopsies. Drossman et al. 16 explained the reasons for the increase of anxiety level in patients prior to gastroscopy: Values are presented as mean±SD or n (%). a Control group: biopsy was not done. (1) sensory discomfort (e.g., pain, gagging and needles), (2) adverse outcomes (e.g., fear of finding cancer), (3) incompetence/inconvenience (not enough sedation, insufficient knowledge of the procedure), and (4) miscellaneous (fear of doctors, concern about others watching the procedure). Furthermore, patients are often fearful of cancer diagnosis after biopsies during gastroscopy and colonoscopy.
Anxiety after biopsies might cause unnecessary concern.
Morgan et al. 17 reported that a detailed explanation reduced anxiety in patients who usually wanted doctors to talk to them about medical decisions. Additionally, a report in Norway even showed that patients were more interested in potentially alarming information such as complications than in technical aspects of the endoscopic procedures. 18 Therefore, our study team prepared written educational material for patients that includes information about the process of endoscopic biopsy procedure and complication.
The written educational material that we provided effectively lessened the anxiety of patients with biopsy because it included sufficient information about the procedure, the reasons for the biopsy, complications that the patients might encounter, and the plan for after the operation. Informing the patient about the procedure in this manner is very important to decrease the anxiety level of the patient before endoscopy and carry out the procedure smoothly. This written educational material was especially critical to reduce the anxiety level in patients who underwent endoscopic biopsy and were more likely to have fear about a diagnosis of uncertain disease. 6 The method and timing of providing information to patients prior to endoscopic procedures are most important. If the information is offered to the patients in an inadequate way, the patients' anxiety may increase. However, some studies found that the methods of presenting information to patients prior to endoscopy were not significantly associated with the level of anxiety. 19, 20 In contrast, there are also studies indicating that written or oral educational materials provided to patients had an effect on the level of anxiety. 15, 21 Our results support the premise that written educational materials alleviate patients' anxiety after endoscopic biopsy, especially the STAI-state domain.
The primary limitation of this study is the small number of patients. With this small sample size, we could not evaluate the influence of other factors on anxiety levels, such as gender, socioeconomic status, education, and types of procedures. Secondly, our study was performed in a well-educated populace, but in areas where the literacy rate is low, the sight of a printed document would surely increase anxiety. Third, although our study was designed as a prospective randomized controlled trial, the high STAI state-anxiety scored patients in the intervention group were fewer than other two groups. This might significantly lessen the mean anxiety level in the intervention group. However, providing detailed information to patients with high anxiety may increase their anxiety by increasing their awareness of the risks and the insertion process. 22 Nevertheless, this study has several clinical implications.
Our study analyzed the use of written educational material to alleviate patients' anxiety after endoscopic biopsy. As we observed that written educational material effectively reduced anxiety, we recommend that clinicians offer such material to patients undergoing biopsy during endoscopy.
